Increased expression of arginase II in patients with different forms of arthritis. Implications of the regulation of nitric oxide.
To investigate the expression of arginase isoforms in patients with different forms of arthritis and the possible implications of the synthesis of nitric oxide (NO). Arginase activity was measured in synovial fluid (SF) cells from patients with different forms of arthritis, either directly or after in vitro stimulation with cytokines. The identity of the isoform expressed was confirmed by reverse transcription polymerase chain reaction. We measured both arginase activity and NO production in SF macrophages and synovial membrane fibroblasts from patients with rheumatoid arthritis (RA). Arginase II was the isoform expressed in SF cells. In SF macrophages, dibutyryl-cAMP (dBt-cAMP), prostaglandin E2 (PGE2), and lipopolysaccharide (LPS) further increased the enzyme activity, while NO production was not detected even in the presence of Th1-like cytokines. In contrast, synovial membrane fibroblasts from patients with RA released NO into the culture media. Moreover, dBt-cAMP, PGE2, and transforming growth factor-beta, which induced arginase II, reduced the levels of NO. Reciprocally, the induction of NO by Th1 cytokines inhibited arginase activity levels. Arginase II expression is upregulated in RA and may increase cell proliferation by providing L-ornithine, which is the substrate of polyamine biosynthesis. In cells where both arginase II and inducible NO synthase activity occurs, there is a reciprocal regulation, suggesting that agents that induce arginase II in synovial cells could downregulate the levels of NO and divert L-arginine metabolism toward cell proliferation and/or tissue regeneration.